AbstrAct bAckground: Infection in systemic lupus erythematosus (SLE) is common and is one of the leading causes of morbidity and mortality. objectIve: To study the risk and occurrence of infection in Egyptian SLE patients and to determine its characteristics. Methods: A total of 200 SLE patients were followed up for 1 year at monthly intervals, undergoing clinical and laboratory evaluation. Disease activity was assessed by SLE disease activity measurement (SLAM) score. Infections were diagnosed on basis of clinical findings, medical opinion, positive blood and urine cultures, Gram stain results, and specific serological assays as measurement of CMV and EBV antibodies. results: A total of 55% of patients developed infection, 45% had one infection, and the rest had multiple infection episodes. Total number of infections was 233 infections/year, 47.2% were major and 52.8% were minor infections. Urinary tract was the most commonly involved site with bacterial infection being the commonest isolated organism (46.4%), and E. coli the commonest isolated bacteria (14.2%). There were 51 episodes caused by systemic viral infection (CMV in 25, EBV in 22, HCV in 3, and 1 in HBV). conclusIon: There is a high rate of infection among SLE patients. Disease activity, leukopenia, high CRP level, positive anti-dsDNA, consumed C3, and cyclophosphamide therapy are independent risk factors for infection in SLE. 
Introduction
Systemic lupus erythematosus (SLE) is a chronic multisystem autoimmune disease characterized by clinically heterogeneous manifestations in various organs. In SLE, the skin, the musculoskeletal system, the kidneys, the cardiovascular system, and the central nervous system can all be involved. 1 Infections are an important cause of morbidity and mortality in SLE. Survival rates for SLE patients in developing countries are comparatively lower than those reported in industrialized countries, with early death from infection and active disease. In addition, immunosuppressive agents used in therapy enhance susceptibility to infection. The endemicity of certain infections like tuberculosis further poses a special health issue in developing countries. 2 Bacterial infections are most frequent, followed by viral and fungal infections. The impaired cellular and humoral immune functions seen in patients with SLE are predisposing conditions. Disease activity and high doses of methylprednisolone or cyclophosphamide are well-recognized risk factors for infection. The first 6 months after rituximab treatment and the use of more than three courses are also associated with an increased susceptibility for infection. It has not been established whether belimumab, azathioprine, and mycophenolate mofetil increase the risk of serious infections.
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Aim of the work
The aim of this work was to assess the occurrence of infections in Egyptian SLE patients and to determine the risk and characteristics of infections in a cohort study.
Patients and Methods
The present study was a prospective cohort study that was conducted on 200 Egyptian SLE patients. SLE was diagnosed according to the revised criteria of the American College of Rheumatology (ACR) for SLE. 4 Patients were recruited from Internal Medicine ward and Rheumatology Outpatient Clinic at Ain Shams University Hospital. The research was approved by the Ain Shams University Medical Ethics Committee. Informed consent was obtained from all participants. Patients were prospectively followed up for 1 year at monthly intervals, undergoing clinical examination and laboratory evaluation in order to detect infections and to monitor the infection risk variables. At the end of the study, patients were divided into two groups. Group A included 110 SLE patients who had experienced at least 1 infectious episode during the follow-up period. Group B included 90 SLE patients who did not have any infection episodes during the follow-up period.
For all patients, the following was done: -Full medical history taken, with special emphasis on age, disease duration, symptoms of infection, and medications used. -Clinical examination and assessment of disease activity using SLE disease activity measurement (SLAM) score. 5 A score ,6 was considered mild disease activity, from 6 to 12 moderate disease activity, and .12 severe disease activity. statistical analysis. Analysis of data was done by IBM computer using SPSS (Statistical program for social science) windows package. Quantitative variables were described by mean, standard deviation (SD), and range. Qualitative variables were described as numbers and percentage. Chi-square test was used to compare qualitative variables. Unpaired t-test was used to compare two independent groups with quantitative variables. Mann Whitney test was used instead of t-test in nonparametric data (SD more than 50%). Multivariate analyses using logistic regression were used to identify which of the baseline variables were significantly associated with infection (dependent variable). P value . 0.05 = insignificant, P , 0.05 = significant, and P , 0.01 = highly significant.
results
This study included 200 SLE patients; 170 (85%) females and 30 (15%) males. Their age ranged from 14 to 60 years with mean 27.8 ± 8.3 and disease duration 87.7 ± 26.7 months. Patients were divided into two groups. Group A included 110 SLE patients who had experienced at least 1 infection episode during a follow-up period of 1 year. Group B included 90 SLE patients who did not have any infectious episodes during the follow-up period.
In Group A, 50 patients (45%) had one infection episode, and 60 patients (55%) had multiple infection episodes. The total number of infections was 233 infections; 47.2% (110 episodes) were major and 52.8% were minor infections (123 episodes). Fifteen patients (13.6%) had developed infection related complications; nine patients needed ICU admissions (9.3%), three patients developed septicemia (3.1%), and three patients (3.1%) died from causes directly related to infection. Coexisting infections were found in 42 patients (38.2%).
Bacterial infection was the most common (45%), followed by viral infection (24%), and fungal infection (14%). A total of 12% of infections were undetermined, 3% were parasitic and 2% were mycobacterium TB ( Table 1 , Fig. 1 ).
E. coli was the commonest isolated bacterial infection (13.2%) followed by klebsiella (8.1%). CMV was the commonest isolated viral infection (10.5%) followed by EBV (9.3%).
The urinary tract was the commonest site of infection (31.8%) with 74 infectious episodes, followed by systemic viral (21.9%) with 51 infectious episodes and the pulmonary tract (12.4%) with 29 infectious episodes ( Table 2) .
Comparison between Groups A and B as regard various data showed a highly significant difference as regards SLAM score, Anti DNA, C3, CRP, 24 hours urinary protein, serum albumin, WBC, cyclophosphamide, and active nephritis (Table 3) .
All SLE studied patients (200 patients) were positive for CMV and EBV-VCA IgG, while 22 patients (11%) were positive for EBV-VCA IgM and 25 patients (12.5%) were positive for CMV IgM. Eighteen patients (9.0%) had IgM antibody positive for both CMV and EBV-VCA.
Comparison between EBV-VCA IgM +ve and IgM -ve patients showed a highly significant difference as regard SLAM score, disease duration, and 24 hours urinary protein (Table 4) . Comparison between CMV IgM +ve and IgM -ve patients showed a highly significant difference as regard SLAM score, disease duration, and 24 hours urinary protein (Table 5) .
Multivariate analysis of infection predictor risk factors in SLE patients revealed that high CRP titer, consumed C 3 , positive anti-ds DNA, leukopenia, severe disease activity by SLAM score, and cyclophosphamide therapy were independent risk factors for infection (Fig. 2) .
discussion
Infection is a common problem and has become one of the leading causes of morbidity and mortality in patients with SLE. The main reasons for the high incidence of infection are immunosuppressive therapy and immune disturbances of lupus itself. Infections may mimic exacerbations of SLE, leading to confusion over the diagnosis and appropriate treatment. It can be notoriously difficult to differentiate between infection and disease flare in some cases, and they may also co-exist. 6 The present prospective cohort study was designed to analyze the incidence and characteristics of infection in Egyptian SLE patients and determine the related risk factors.
This study showed that 55% of SLE patients (110) developed infection along a follow-up period of 1 year. Fifty patients (45%) had one infection episode, and 60 patients (55%) had multiple infection episodes. The total number of infections was 233 infections, 47.2% (110 episodes) were major and 52.8% were minor infections (123 episodes).
Various studies have recorded similar incidence of infection in SLE. In a prospective study of infection in 200 SLE patients, Zonana et al, stated that 32% had developed infection 7 and in another study analyzing infection in 260 SLE patients, Ng et al stated that 48 major infections and 62 minor infections were reported during the follow-up period. 8 Ruiz-Irastorza et al, stated that in their study, 83 SLE patients (29% of the cohort) suffered at least one major infection. Fifty-five patients (66%) suffered one infection, 22 patients (27%) suffered two infections, 5 patients (6%) suffered three infections, and 1 patient suffered nine major infections. 9 In the present study, the urinary tract was the most commonly involved site with 74 infection episodes (31.8%) and E. coli was the commonest isolated microorganism (26 times, 35.1%), followed by Klebsiella (11 times, 14.9%). For most authors, urinary tract infection is the first or second site of infection in SLE. In one study by Hussein et al, the urinary tract was the most common involved site (84.34%) of infection and 83% of the urine cultures were Gram −ve organisms and E. coli was the most common pathogen encountered in the study (47%). 10 Regarding the isolated microorganisms in the present study, bacteria were the most commonly isolated organism (110 times, 46.4%) and E. coli was the most commonly isolated bacteria (32 times, 13.5%). Viruses were the second most common isolated organism (57 times, 24.1%) followed by fungal (35 times, 14.8%), parasitic (6 times, 2.5%), and mycobacterial TB (5 times, 2.1%). The microorganism was undetermined in 24 infectious episodes (10.1%). This was partially in consistence with other studies which found that bacterial infection (44%) was the most common cause of infection in 155 SLE patients, where E. coli (48.4%) was the most common isolated bacteria. The second most common isolated organism was candida infection (8%) followed by viral infection (3%), parasitic infection, and unspecified in 43%. 2 Furthermore in another cohort of 70 SLE patients diagnosed over a 2 year period, 14 patients with confirmed antecedent tuberculosis (20.0%) were reported, which was 40 times higher than the prevalence of tuberculosis in the local population.
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The current study showed that all SLE studied patients (200 patients) were positive for CMV and EBV-VCA IgG (100%), while 22 patients (11%) were positive for EBV-VCA IgM and 25 patients (12.5%) were positive for CMV IgM. Eighteen patients (9.0%) had IgM antibody positive for both CMV and EBV-VCA, which was in agreement with another study that investigated the association of CMV serology and autoantibodies in 61 Mexican patients and found that the prevalence of positive IgG anti-CMV antibodies and positive IgM anti-CMV antibodies in the SLE population was 95% (58/61) and 33% (20/61), respectively. 12 The coexisting IgM and IgG antibody in patients of the present study may be explained by reinfection or reactivation of CMV and EBV. Also, positive IgM Ab may be false positive as a result of the presence of SLE autoantibod- (1) Skin (16) 6.9% Cellulites (6),HZ (5), Tinea corpora (2), Staphylococcus aureus (2) klebsiella and pseudomonas (1) Vaginal (16) 6.9% Candida albican (15) HPV (1) GIT (9) 3.9% Candida albican (oral mucosa) (2)Entamiba (4) Giardiasis (2) TB colitis (1) Nail (10 ies, which need to be confirmed by PCR. SLE and CMV infection share common manifestations and a new infection or reactivation of CMV can mimic SLE. CMV may also be considered responsible for flare or development of SLE in some cases. Primary infection is characterized by positive IgM anti-CMV and negative IgG anti-CMV, followed by seroconversion to positive IgG anti-CMV; however, positive IgM anti-CMV is also seen frequently in patients with reactivation or reinfection of CMV. 13 Many studies have revealed a connection between SLE and EBV infection. Essentially all adult SLE patients are infected with EBV (99.5%). However, the statistical significance of this finding is reduced by the large proportion of healthy adults infected as well (95%). Studies have detected higher EBV viral loads in SLE patients than healthy individuals and have shown that increase in the EBV viral load always occurred 1 week or more after the onset of a SLE relapse. 14 Although HCV is endemic in Egypt, in the present study, we reported only three cases of HCV infection. In contrast, El Garf et al, in a study on 98 Egyptian SLE patients, reported 20 patients with positive HCV Ab and 8 of them with active viremia. 15 This discrepancy could be explained by the fact that HCV Ab testing was not confirmed by HCV PCR testing in all patients of the present study.
Among virus infections, the present study detected herpes zoster infection in five infectious episodes, and all cases was localized to the skin. Similarly 5 cases of herpes zoster out of 297 infectious episodes were reported in one study. 2 Studies have determined herpes zoster to be a late SLE complication with some peculiar features, such as good prognosis and typical dermatome distribution. In addition, they have identified that the major trigger factor for this viral infection in SLE is therapy, particularly the concomitant use of corticosteroid and immunosuppressors, and not active disease. 16 In the present study, disease activity as determined by scoring index, such as SLAM score index, and by serological features, such as anti-ds DNA and hypocomplementemia, showed that there was a high statistical significant difference between Groups A and B. Similarly, studies have stated that (low C3 and C4 level and positive anti-ds DNA were significant risk factors for infection in SLE. 17 However, Khalifa et al, did not find any significant association between low complement level or anti-ds DNA positivity and infection in SLE patients. 18 In the present study, there was a higher percentage of leukopenia and lymphopenia in Group A compared to Group B, while there was no statistically significant difference between the two groups regarding neutropenia. In agreement with 167 SLE patients throughout a 5 year period, and found that lymphopenia is one of the independent risk factors for the development of severe infections in SLE patients. 19 In contrast, however, Dias et al examined the relationship between infections and WBC count abnormalities and found that neutropenia was the only abnormality significantly associated with an increased risk of infection. 20 Consistent with various studies, 18 the current study detected that lower serum albumin, proteinurea, active renal disease, and high disease activity by SLAM score index were associated with more risk for infection in SLE patients. This may be explained by the fact that active renal disease and high disease activity require the use of high dose of corticosteroid and cytotoxic drugs, which also were associated with increased infection risk in our patients.
Several studies have reported a significant relationship between cyclophosphamide therapy and infection in SLE. 9 Cyclophosphamide causes neutropenia through both decreased production and increased destruction of neutrophils. In our study, there was a statistically highly significant increased infection risk with the use of IV solumedrol as well as cyclophosmaide. While, there was no statistically significant increase in the risk with the use of azathioprine or mycophenolate mofetil.
Multivariate analysis of infection related risk factors in patients of the present study revealed that high CRP, consumed C3, positive anti-ds DNA, leukopenia, cyclophosphamide therapy, and severe disease activity by SLAM score were independent risk factors for infection in SLE. Similarly, studies have found that according to multivariate analysis, SLE patients have greater risk of infection with high SLEDAI, low C3, and presence of anti-ds DNA Ab at the time of diagnosis. 17 On the other hand; Zonana et al claimed that the only variable to independently predict infection was a SLEDAI score of $4.
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In conclusion, the present study illustrates the high rate of infection in SLE. High CRP, consumed C3, positive anti-ds DNA, leukopenia, cyclophosphamide therapy, and severe disease activity by SLAM score are independent risk factors for infection in SLE.
It is recommended that clinicians should maintain a high level of suspicion and close monitoring of infection especially in SLE patients with high disease activity, hypocomplementemia, positive anti-ds DNA, and leukopenia. Screening for infectious comorbidities such as EBV, CMV, and tuberculosis should be performed as a part of the biochemical and immunological profile at the first clinical encounter in patients with lupus. Early diagnosis and proper treatment of infections, including prompt evaluation of fevers is recommended for prevention of 
